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a. ^<*) ^}r, ^£^1 71^4, tiVS^l A o >J r <3 ^ 

o]o) tO-t^j a o V« ^ o^ofl #Bfl2l 1:^1" ^ ^ 

1:^1- ^ *H*IH ^Z) o]^S)7l) tifl^m ^Sl- TflolH ^^^-3)-, ^Zj ^ 

S# gj TflolS ^nl- o^ofl «§/^ flEf TflolE l;^-!- <3<* ^ ^efl 

o] A>olo] a> £ ^ 7]^- a ^ ^ofl tifl^^ TllolS ^n}-, £ Tfl o] E ^<£n| ^ ofl 

7flo]H a^th 

£ 2 
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a^hj} E^liEi ^2:<4 SONOS it °1122] ^> ^ ^- *H 

2: ^^{Non-volatile memory device having select transistor structure and 
S0N0S(Sil icon-Oxide-Nitride-Oxide-Silicon) cell structure and method for fabricating 
the same} 

£ l£r °^3°J SONOS 4 5fe Irfl^ ^25] ^r* iL^] ^ 

2°H}. 

£ 2^r ^*HH S^^liE^ ^S^- SONOS € ^Sf 

«rfl^ ^2.2} ^*r» *W*fl 2-°J 

£ 3^ ^ ^^^1 *fl2 ^ e ^fl^^Ei ^S^- SONOS € £ 

ir l:^^ ^ls-eq q-Bfifl ii<y ^som. 

^ l-fl^ "112.2] i^Vl- q-iM ^^2^14. 

2. 5^ -g- I^S] *fl4 ^Hofl 43 e^^b] ^22]- SONOS € 

^ "112-5] M-B^ifl Ji<y 

£ 6a ^^1 2 6d^r 2. 2$\ Irfl^ ^22] i*r^ ^1^ H o v ^ ^^*>7l 
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£ 7a ^fl*l £ 7crr 5- 3^ *fl2e| ^-g- ^^*>7l 

2. 8a £ 8d^r £ 4^ £fl*Md ^2S] ^*r^ ^2: U-fj-ir -g^^M 

5L 9a £ 9c^ £ 5^ *)l2s] ^*>3 ^2 « 0 V ^# 

^ *m M^^l^B] (select transistor) ^S^r SONOS 

(Silicon-Oxide-Nitride-Oxide-Silicon) € Irfl^ *H5.Bj € ^ ZL ^flS 

<n> ^o]e-1» ^^>7l A>-g-£l^ ^l2Sl i^}tf , ^aV^o.^, 

(volatile)^ ^(non-volatile) *fl2s] ^*}3- *r $14. fl^ "1123 

^-ov ^1/2^ <^^v 3H^» ^^>7l Tfls.iq 7>S. ^ zl ^ 4s. -§-g- ^h>h 
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gate) 3Hr4. ?1He -i M^^l^E^ ^ cg<* ^oflA^ 

^AS. 711 o)E ^^SV, TllojE £=L f TflojE^- ^^d|. ^jEf Tflo] 

— ^l^-* i^Cf. ^-*M1 t*|-2M nflS.^ :£*Kr ( ^ <3^1 ^ 

3^ ^e]^\ E-l^ (tunneling)^ ^SRr (charge trapping)^ 

S0N0S(Sil icon-Oxide-Nit ride-Oxide-Silicon) >t tH^-°5. ^^t}-. 

£ l£ *J^3$1 S0N0S <fi ^» ^ g-*HIM3 i*}* ufml-ifl 5:^ 

£ 1* #a*>^, ^ <3<2H q$ «ti*i€ ±^ °m 

(104) ^ <^(106)^ ^E]-g- 7^(102) $H ONO^(110)°1 ^^^4. # 

7l ONO^-aiO)-^, ^1 ^51-^(112), M^o.^^ ^ 

^2r^-(114)^r ^ *}sjl#°.S^ *ll2^e]^ #3^°! ^^P-1AS ^-2:1- £ 

^4. ONOeV(HO) ^iSl- Tflols #^0.3. Af-g-sl^ #El^sl^3!(120H ^ 

^ ^ ^ ^11 2- el iiTm ssn^ ^*3*}7l ^sfl^ , 

1- TflolEi ^-^-(120) * H.eflo} ^^(106)^1^ <££| wj-oH o]7l-sl-ji, ±^ 
(104)^r ^1*1^4. ?H| 711 olH ^(120) ^ =efl<y ^^(106)^1 °]7>^ ;£<y.s. 
^ ^(104)^^^ ^.Eflo] ^^(106)^1 ^11^ cgo^ zjol-i- nJ-Bj. ^31^ 

°lJL ^^o] ^7111- ^rl-^^cf. o] <^Sfl ^p*^ ^i(104)S^-E| <HbH 
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°HM*1« <2^, #7}l-£r, ^^#(112)2] £^ ^-i; ^^^H 

^(114)iL5. ^o] 7 } 7 ]6\] ^-sV °K1*H- <*fe "13(hot)" ^4. ^ ^ 

#oj 2]-^^ =ello] <^^(106) « 7>*J- ^c-fl, oj^ =eflo] <g 

^(106) « 7H> °fli~i*l# <g ^ 

m^^(ii4)ofl e^sH zl °h v\)s.€\ 4.^ &^ ^1-^4. 

<16> # 7 ] *HS.e] i4t 4l7]*>7l ^*fM^, v\)E.Z\ ^-S- = 3.^*171714 

Sl-i- «fl 4-8-^ ^^4^ 4^ ^ o a-#°l 4-§-£4. d\)m. s.^ £ ei<y <^U06)ofl °<J= 

e]ji <3^(104)£: #3.^ ^-tfls. ^€-4. ^-^i^, 0 l^°ll l^UUH 

#41" °1 c e flol(io6)^; <>l-£s]?14, E^l^J <3^(106) tfl^ 

& ^n(U4)SL3. ^€4. ^ ^SKHIMH ol^o^l z\#s\#& ^7}#ol 

<17> ZLflcfl AV 7 ]^ ^-o. ^ u>o)E( byte ) 

Eflnj ^^3}- JEsLZL^H *fl^ ^^oflAiS] ^ 7> -g-O]^] 44\H 

*fl\i ^^H^ #^-*$o] ^5}*1 Q±E.3. 3.7} ol^-o) ^ ^s_ 7 ]. ^ o-|J=L 

^4^ Z*\}7\ &4. 
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<18> £ ^o) o^jix} 7l#^ SHI^T, «>°1S ^SZLSfl^ -§-*H 7 >^> 

<19> ^. ^-t^o] ol^j7^> Z}^ cJ-=. 7l#^ #7l v\}3-?l ±^ 

<20> # 7 ] 71^^ ^^>7l ^£><*|, ^fi) <^ ^X\d\}6\) ^ nflS. 

#^ ^ ^eflo] <^^; #7] ^ <3^4 #7l Hfl^l A >o]^ # 7 ] 

*ll #Jf tg#£ fS^ -g-^ # o§«; # 7 1 <^^4 # 

71 A>ol^ #71 «V£*)1 71^ ^ A|e«^ ^c^j Hfl^sH, E^^#, 

M« ^ £*>3-°S ^« ^ ^ ^71 ii^ 

3}- #71 <g<* A>o]o1lAi #71 ^ ^1-4 °J^5l7ll Wfl*m ^Ef TllolE ^ 
nV; # 7 ] ^ ^ #71 ^jolE ^<gnl- o^ofl ?)Ef ^ojE 

^"71 1-^1- ^ #71 H-eflo] <g<* A}olcq # 7l 7]^ ^ <%6\] yfl^s} >flol 

S ^ #71 TflolE ^o^nl- ^jofl t$A$Q TflolE ^-§- i^fe 3} °- ^ 

<2i> #7) ^ e^*- tilH^# l:^ 1 ^ ?M U }e^}t}. 
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<22> #7] *M =?*i*o] afl^Sl^ ^>7l XU <^£r ^"71 <3<^ oJ^Rf 

<23> ^7) ?lH t 7flo]E ^ Aj-a.cH ^£ §4* ^^A}o]H.^# ^ ^S. 91^ 

<24> ^7] ^Mf; TIME 23 ^ *M|fc ^"71 ?2t^l ^Ml^ *te *M 

<25 > AV 7 1 ^ «J Aj- 7l ^E f TflclE ^ %7] 

<26> 7^ -4Xl* «^*V7l 4^ ^ A HH1 #*UM3 °H 

£sl ti>H^l 71^; #7l «V£X1 71^ ^ ^ <X335l^ 

^ ojeri ^ ceflo] cgolj; ^. 7 ] ^ cgojl^ ^-71 E.^<& ^ A>°1£| Aj-7] til 
SLXl 71^ ^« #Jr Oj^ ^ ol^SlH^- ^5)S], ^ ii ^ ^ 

ofl 7>^7fl «fl*l€ tS^ ^BflSl XU <3<3 ^ ^71 <8«W 7}#7fl tifl^l^ 

^-Efl^ X12 ^ ^71 XU Ir^rl- #7l Xl2 <3<3 A H 

o) Aj- 7l til^^l 71^; $H*1 ^> 7l ^1 cgo^s)- o]^^ XU °§9H tifl*l£H, XU 

3^*3^, XU ^ *fll m)^*} &*\*\SL3, *A^Q ^ XU 

Aj- 7l A ]i Aj-7] ^2 <^ ^71 #51X1 7l^ $H 

^ Aj- 7l ^2 ^-X- o]^^ Xl2 <3^X1 «fl*l5H, Xl2 3^^, ^2 ^i^V 

^ ^12 ^^l^o] ^7f^o^ ^ X| 2 ^ ^s*; ^"71 XI 1 ^ 
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#71 XU ^*1 #71 SI f ^olE ^<gnV £ # 7 ] *fl 2 ^ 

iflofl ^Ef ^olE X^; #7] ^ #71 XU # 

71 #51X1 7m $H tifl^m XU TlH^ XU XMS ^<£n> ^ ofl ^ 

^€ XU XHS. Xl2 <83 ^ #7l JELefl*! <3<* A\o]si\ #71 aVS^l 

71^: ^ 4H Wfl^l€ X|2 XMJi. $ #71 XI 2 XMM ^^n|- <fl ofl 

<27> #71 XU S^f^ 31 #71 X|2 Hl£^>a #*K V <?! 3M 

<28> #71 711 OIE ^ ^oM^l ^ ^BlA>cl^^ Cl ^JE 

<29> #71 flEf TflcslM ^<gnvo] # 7 1 XU ^ XI 2 ^MiL^ 3" 

<30> #71 XI 1 ^ ^ #7l ^St" Til OIH ^« ^ #71 XI 1 

cgctf ^ ^ ^^#ofl ^1 |^S| iXl°H# Cl T^Kr «>^^*>4. 

o] ^ pjj^E #71 XU iXl°H#°ll ^ XWIS. ^ 
if 7 A°] w>^s>cf. 

<3i> #71 XI 2 <M £ #71 TflolM 3^ ^ #7l XI 2 

cgc* w o v^= 2,0) ^.^#ofl XI 2 iXMA-H- tX ^til^ ^Jol wV^*>cl-. 

o] 7$o- #7l XI 2 711 °1M #7l XI 2 ;£XM*HHI ? 
?M tiV^^cl-. 
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<32> #7] 7^ *M1» ^#*>7l ^3 ^ ^HH 4€r **l ^ 

^7^ ^2: « 0 >^, #51*11 7l^oH *§#^ W Tfll 

f$s$^ #7} A2 ^1 p li3 D 4 ^fl^ ^*Hr #31 ! #7l *fll 

^^o] £*Ho.3. ^ ^#-§: ^#*Hr #31; #7l ^ -g-^^r * 

oil #7l *fll *}^£L^ s^-g- 2fl7i*Rr #31; #7l ^3 ^Sl^l ^ #51*11 

7l^H] ^Ef TflolE ^cgnV ^ Bfl E^AE^ Tfl o] E ^<£T2}- ^ -g- ^ ^ a>^. 
^ *§#*Hr #31; #7l #5}-^ £ #7l *H *U=£- TflolE ^ ^ 

£ E^liElS] TflojE ^q- o. cq^ $^«Hr #7fl; #7l 51^ 

$H ^12 4ia?} 3fl€^r *§#*Kr #31; #7l ^|2 n^a^ sfli^ ^4 
AlzV ^-g- ^7} #51*11 *fll ^^lr #71 SE f 

TflojE ^cgnl- ^o} TflolE ^^-0] ^ 5} al , #7l #51*11 7] # <^ ^2 <3^#4| 

^ TflolE ^c^PV o^o) ^ojE ^^-o] t^^£S #31; #7l *fl2 4i3?t 2fl# 

^ *||7lSRr #31; £ #71 SMI- TflolE g #71 T^E ^ofl cg^ols,^ 

^<g«H #7l #51*11 7l# S.# ^^l ^ Ir^l- ^ ^ 

<33> Aj-7l ^1 1#2H1 ^*!r #^£l£. ^#S>JL, <#7] ^}S.^ # 

^ 7l# ^2V<^1 ^tb ^Sl-^^ ^^^H, #71 4|2 5^ 7l 

<34> 51 ^nV o^ofl ^ ^^aHc^ #3l# ^ ^£ 
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# 7 ] t}= 7}^ 4Xl# ^*\7) £ ^3 *W / a A Hl°fl 4^ 

XlS-Bl Xl2 U-^^r, #£Xl 7l^Hl 3^*8* XU # 

s #31; #7l Xl2 $H 3U *\^3-^ ^^-ir 3^*Kr #31; # 7 1 

^l^ol ^ ?2tt *§#*Hr #31; #7l ^ 

^lofl ^7] A]l "}iH^ 3(|€* XlT^Hr #31; #7l ^"Si-oil 3l«fl ti v>51 

XI 7l^Hl TIMS ^<£v\ ^ XI 3 ^^-Ir ^^Rr #31; #7l Xl3 

* AV 7 1 ^ ^21- 3H1 XH^ ^^"8- *1U 5.$^ ^#*Kr # 

711; #7l TflolE ^ tg^-g- £ ^n]- ^ofl ^2 «li3^ 3fl€* ^*Rr #31 J 

#7l XI 2 X)H-§- ^ #4 #71 #2EXl 71^ 

XU <^#Xl #7l ^ ^ ?fEf TflolE ;g<£nV ^Ef T^E * 

^sqjE-lj- ^ #xl; ^-71 XI 2 Xl€* XlT^Hr #31; #71 ^imt- 3HS 

^ ^ i^o, ^! o)^ ^ p}iH n -lt °l-§-lL> ol^- ^og o. =-^^><X # 7 ] #H 
XI 71^ £# <8«H ^^-i: ^*Rr #31; #71 Tflols ^q- 

tiV £ Xl 3^21 t# S#^r ^XHAi * ^ E^^^EiSl XH^ ^ 

^ 3^* 3tt XH *i<3^M- ^g#*Kr #31; #71 X14 *H ^ s^I^b)^ 

Tflcim ^ <g^.g- X12 «§#*Hr #31; #71 X12 51 ^ ^ #7l XH 

nvofl rfl*V ^wj-^ ^zl- #71 ^ ^Sl-ol ^^1^}- #cfl tij-^ <#7] 

^Ef TllolE ofl iXlol^i^ ^#^31, #71 iXl^l^#Xl ^ 

^ xioim ^Eflai xi °m ^#^m #3i; ^ #7i xi^m ^ #7i 
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Tflols £^6\] ti>£^] 7l^ofl ^oj*H #7l #H*fl 4 #4 

H>4. 

<37> 4>7l *fll $H ^ ^^A>ol£L^ ^*Kr #711-1- ^51 $14. 

<38> ^-7] ^2 £^nV ^ ^7l ^4 ^#^4 tfl$ ^« 0 M3 *1 ^ 

<39> # 7 ] 4€- 71 4^1 # ^^>7l ^*H, ^4 a 4^ ^*H) °ll 

^ ^44 *fl2: y o V ^^r ( #H*fl 7l^Hl afll *£<£n, 

<g^-£ <^ Hl£^ ^ *j-3jl# 42 

«§^*Rr #31; >^7l *1]2 ^<S^ $H %7] y£5.n 7)^ 41 ^ *fl2 
^ gfe 41 4^asj- sfl^^; ^ ^ s}^ #711; ^7l Till T^^ni- 3fl#-§- ^ 

t!- ^4 ^^g- ^-7] #JE*fl 71^ #71 *fll ^H^r ^11 Bj^f 1 , ^1 

#<5} E^ * 4l ^>^l^ol ^^mSLS. afil ^ ^S#o] ^5]5LJj- <5}i, 

#7l #51*11 71^4 #7] 42 3H^r *fl2 E-l a^f', *fl2 J=^ * ^2 

f^oi ^msts. 42 ^l-o] tg^s^-a. ^ #711; -^71 A 1 ^ 

^7} 41 *}7]Z}±t #711; ^-71 ^ 7-^4 ^ tf 

^ #J£31 7l#^ofl ^Ef 711 ^^^"4 *fll ^ ^2 E^£4^e14 ^ ^12 

7]]olE ^0^4 ^a^^. fl^. ^3 ^^n]-^- #3); ^-7] ^3 ^o^^-, #7] 4l 
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^ ^ #7l *fl2 ^3 ^-§- $H 7flo]E ^q- ^#4 Till ^ ^12 ^ 

E^fl^^Eio] 7fll ^ ^2 711 o]e 51^* ^*Kr ^^1; #7l 

n 42 ^*Rr ^1; #7l *fl2 4^3S[ aiz]- DfiHS 

^4 ^-g- ^^frH, #7l 7fll ^3] ^1-4 #7l 7fl2 ^ ^si-oil ^ 
Ml- TllolE tF^^JL, #7l ^Sl- 711 ojE °i ^4 #3 

#7l «KE*fl 71^: S^ofl^ *)]1 TflolS ^^nv ^)]! ^olJE ^o) *H , 

ZLElJl #71 711 olE 4€- ^4 ^ 7>3 <>13^ #71 #51*11 7lt 5. 

^l^r 7fl2 TflolE ^cgul- ul ^ 2 TlHB. ^js| £ .^ ^711; #7l ^2'^ 

3.^ 3flH-§- T^T^Rr #7fl; ^ #7] TflolH ^ #71 TlU TlHH ^ # 

7l 7fl2 711 Sl^H ^5^13 51^- 1-^1- ^<^*H #71 <£5LSll 7l^r £^ U 

3 <£eH c g^ ) ^1 *ll2 #^1- <3<3 51 =efl<el <3<*^§- *g#*Rr # 

Till- Itsfe 3^ ^HlilSL 

<4o> #71 cfs- 7l#^ 4»l» gr^^-71 $lsH f a -g*HH 4-E- 

l£# ^SL&l ±7} 2] TflS «o^^r, #H*11 7l##oll ^#^r ^ Till ^Bj-, 

<LS. #7fl; #7l 7112 ^sj- #71 oVSL^ll 71^ *fll <$o* ^ ^2 

^ g^r ^1 ^711; #71 Till Pli3 D 4 sfl^ M 7 J 

^Zj- ^-g- ^<8*H #71 #£^1 71^-Sl #71 Till <^«^ $d\)^ 7)U E-lV^^, ^1 

^d^l- ^ ^>^1^^1 ^ l ^ ^s#o] ^ ZL) 

#7l t|VE*ll 7l^^l #71 7112 ^12 ^2 ^i^l- l^Sf ^ 7fl2 ^f^l 

^ol ^>^o.S. 7112 ^Sl;ol ^sq^-iL ^ ^ ; ^-7] ^ 
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j*-6\} s$ 7 ] ^iast iflfi-g- ^7]^ #31; #7l ^ ^£t°fl ^# 

^ #51*11 7i##3i ?i§t 3Mm W 313 ^A-i 3^*H=- #31; 

#7l ^13 ^<2^-, #7l 3U ^ #7l 2fl2 <M *H 

^ tgA^ ^ 3U SL^^r lP<3*Kr #31; #7l ^1 £^1^ 312 4^3^ 311 

€ o. c^l; ^-71 31 2 4^35} 31#^- MA *V ^4 *3"8: ^r*8*> 

*| ^>7l #51*11 71^-^ 2fll <3^#3l #7l ^ ^ o] E ^ ^ ^ 

if TflolE ^o] t^sqsi^ ^>fe #31; #71 312 4i3 D 4 sflel-g: 2fl7lSRr #31 ; 
#7l TflolE ^ ^! o]^ ^og <3£ ^ 

^*3*H #7l Sit TflolH 2|.o. oj^ s^o} ,£ 7l tiK£*fi 7l#<3 S# 

<3^3l ^111 <83 ^ 2112 1:^1- ^^-ir AA ^*Kr #31; #7l 3 Hi- 31 ol 

E Q=l ^ til£^l 71^21 S#-g; g51^" 2fll ^ 2112 ^ H^liEi5l 1 ^ 

2112 Tflolm ;gc^ ^tb 314 ^*Hr #31; #7l 2114 %<&A *H 31 

1 ^ 312 ^ S^^l^E^ ^1 ^ *|12 ^ 312 

^ ^1; ^-71 2112 S.^^ ^ #71 314 ^<S*H tfl^ ^1H3 ^ *3-§: # 

71 ?jE t TflolJH <£ ^ofl ^1 ^ *fl 2 i 31^1^1- ^4 *8^*KH, #71 

311 ^ 312 £<&A ^sM^tf^ ^ TflolE ^Efl^ afll ^ 2112 3HH #^M: AA 

^#*Hr #31; ^ #71 TflolE ^-71 311 3HS ^ #71 2112 3M 

E ^ofl oq^fl ti]-£^l 71^-ofl 1-^1- ol^--i- ^<y^H #7l #51*11 71^21 X# 
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<42> olgr> ^ J£>^ ^<?M £ 4^4^- ^Ajofl-f. ^Ml^l ^44^ tr4. 

^4, ^^l^m^r <^e] 7>4 4^ *§^3. ^1 ^ 9l<L^, & ^4 ^ 

<43> £ 2^ 1^4 ^a^H 4^ a}e« E.®*)£l&\ ^2Sf S0N0S it 
Irfl*^ °fl2-e) ^4* M-^vfl ^.o] ^£ol4. 

<44> £ 21- ^-S^, l^^l IrfllH) °H2-4 i4<i] ^l&l^o. 

S aV£^] 44(200) ^<H1 ^4 S0N0S 1S(I)4 a]e» S ^4^^(11)* S^" 

$M=h tiK£*fl 7)4(202)4 ^ ±^ <3°4(202) ^ ^.efl^ <£^(204)o] 

°]7i\s\^ afl^Sl^, ±+ ^(202)4 ^efl^l <3^(204) 4 0 Hl-& ^ 
Sr43 ^(206)4 Hfl^l^cf. 

< 45 > oj*) (202)4 <3°4(206) 4°]^ «V;E*|] 7] 4(200) $H^r, ^ 

^(tunneling layer )(212), S *gj#(charge trapping layer )(214) ^ ^Hlf^ 

(blocking layer)(216H £43-2-5. ^4 ^^.( 2 i 0 )4 TflojE ^<34(222H 

<$5L <y^S]7fl Hfl^44. ^7l ^4 ^2:^(210)^ ^ ^^(202)0]] 7>^"7ll afl444. 
^^(212), 4^(216) ^ TflolE ^^4(222)^8: ^^ D 4°S ^^H, ^ 
^^(214)^ 45f^^-^- ol-f-^tr. *r«(216) ^ TiMM. ^oJ4(222) fiM 
1- TflolH ^^.(232)4 ^^44. ^E f ^ojE ^(232)^ fil^elf^S ol-f-4 
°1 #5^5^ 4 3Hlfe ^ ^BlA>oic4 (240) o 1 ^44. Aj-4 ^ 

62-16 



1020020055003 #3 ^ 2002/12/20 

<46> eflo] ^^(204) ^ ^^(206) a>o]^ aV^afl 71^(200) $Hfe —^3 

^l^Bl^ TflojE ;g<£4(224H ^^SlJl, 7flo]E ^<£4(224) $H 1=31*1^ 
4 TflojE ^^-(234)ol ^^^cf. TflolS ^^-(224)^: ^VSt-^S. o] ^o^^ji, ^o) 
M ^(234)^ f£]^5]^S ol =-^^14 . 
< 47 > w-^^- cg^(206)-& S0N0S ^£(1)4^ S^xI^eKII)^ 2.^ ^-§-£1^, ^ v 

(floating) ^7} lr^# <^(206H 

^]^oi] 44, #^-§- ^(206)^ <3 "3(202)4 ^^(204) 31^ 

(234H w}oH^7}- 9l7\^\^}^ ^-r-°fl ^*fl ^(204)2]- ^^(206) ^> 

<=>1 <H1 inversion layerH ^4^4^ ^7} ^ TlHS *}-^(234) 

oil ^ w}°H^7r °17>£]^, ^Lefl<y <3<3(204)4 ^^(206) A>o]o)l^ tij-^^o] 

4l^M , ^43^5. ojs. f S o| ^fl^ (channel )°1 ^l"^^l^r. Q^S. 

^^•(234)^1 4°H^r 9l7\S\*\ S>_°^, =ell<y ^(204)4 lr^# *j«^(206) A r°H 
±r tiV^i^o] n}s.oi^|xl ^o_t*|, ^430.5. ^ 0}%- ^ (channel H ^Ir^H 

£Hr4. °1 ^^Mlfe o§*j(204)4 <^(206) ^ 

ol^ ^^fl^l &7ll £4. 

<48> Hefl<y <^<* (204)4 <^(206) a}°H1 ^1^. o)^- -g-5.7} ^4*1 ^ 

-f , S0N0S ifi(I)^ £S^2fl D o' °l-?-<H*l*l ^cf. ^ Irfl^ *11S-^ ^ 

S.zi^47l 4*r<*l, S0N0S ifi(I)£] "S" TflolM ^^-(232) ^ ^ ^^(202)^1 3^ 
tb 4°H^t-, ^l^M 711 o]M ^i^-(232)oll ^ cfl^ 7.5V^1 O.Z\JL ±^ 

^^(202)^m *fl3= 6.5V51 9}7}f>\t\^, ^4^4(11)7} £ #Efl4 4 
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^ ^ B.z]}<£ ^^(204)4 ^(206) *>°H ^ ^--S-Sl *fl^°l 3 

^3*1 ^ ^-f , ^(206)^^ 9]\z\o] (carrier) <>1-M*1*1 £-515. 

S ^-*M ol^^l^l &7fl €4. ti>cflS, ^ M ^1^(11)71- # 

Eflo] ^ £Leflo] ^^ ( 204)4 1:^1- ^^(206) *>°H ^ ^3.°! *fl\^l 

^-f , H.efl<d (204)^.3.^ 3 1:^1- ^^(206)^-5.^ ?fleH 
(carrier) ^#<>1 *l^r3-°5. ^1^-<H^1^1 €4. ' ^(206)^ 
TfieH, ^ ^rl^ ^(204)4 ^ ^(202) ^sg ^ o] jl ^3) ^ <?) 

^*fl <3<3(202)-|: ^ °l**r^*1, 3l*r»^ <13 ^> 

M ^#(214H m'S^o.S.^, ^-*M ^^Ml €4. 

<49> o]5>}- £o-| S0N0S €(D^ = 3.^ ^-*H #3} E ^fl^^Ei 

(11)^1 44 ^^H, 44*i -Sd^ ^^^(11)4 ^d^Hl 4*fl «1H #44 

o>Td «Hi cf^o) SON0S ^(1)* SSl^t *r $14. °1« $1«fHfe 4°lS i^^l € 
^ ihi ^(202)4 ^ S^^l^Ei(II)^ TflojE ^(234)4 ^5. ^-f-sH 5a<H°> 

444 4^E- <S€ W 0 V ^ 4-§-t &4. 
< 5 o> tb^ ^ S €4^4 (11)4 £ -#3)4 3^, S0N0S it(I)^ ^iSl- 7flolE(232) 
^ ^^(202)^1 2j^*V ul-olo^yr , ^S^^ ^4°1 °1-t-44^ ^ 

-f , ^"3(206)4 ^ ^(204) 4 0 1^ JELefl^l <3<* (204)4 

<3^(206) 444 ^s^^ c^^o. ^4. zieddl =efl<d <3<*(204)4 
(206) AVo]o| 4^-^ e $4^4(11)^ 
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3l^-(234H °J7}£^ «>oioi^ =L7H 4^ ^€4. <4sH 4€- -M't 

a. 711- ^5.zL^A]ofl ^s.s]^ *dfr^-8r #4^1*1 *r °H 

ni.H'g^H i£S|r ^i^^-i: #4^1^ S^. 
<5i> ^-71 ^l-E-Bl ^i7l(erase)^>7l ^sfl^^-, HHECHot Hole Erase) # 

^ o. a ^^d> ( ai-cAj ojofl tt^sl^ ^ 1:3 ^ ^lS-Sl i*}* ^7i<5]- 

71 #7] HHE y o v ^^r A >-§-« ^1" >IM^ #^(232H ^ °fl 

?ltfl -7.5V-& ^17>^>J1 ) 4ii ^^(202)^1 w>°H^, ^1^1^ W 6.5V» 

<?]7>sH, ^ <3«3(202) ^-e<Hl ^^-o] ^s^s. ^t}. ^.elloiaL^ 

^t}^., ^ ^(202) n^^ 0 } *H , °1 ^ 

o]^ ^o)]a] ^j=l ^( h0 le)#£: ^^-1 ^*fl 1=^(214)^3. ^^€4. # 

M^^(214).2.S °H *d*> S^#(214) S^^M ^Vl:^ 

^.s(off) ^*fl» ^li^. 

<52> E 3 ^ ^. ifj-tgcq ^ 2 ^HH ^ S^fl^liBi S0N0S € iit 5^ 

^lS-Sl 4i7>l- q-Eftfl ^Holcf. 
<53> i ^Al^ofl ccf^ 1-^1^ t>lls.^ r^Rr, *)U -^ A HH1 l:?)^ 

*\]3.?1 4^71-^5., S0N0S ifi(I) E^^liEKH) S.^\ 

<*) ^^4. S0N0S iSCD ^ S^^l^Ei(H) WS-^ 

lr^# ^^(206)* T^fe £ 2S] 
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oflS-S] ±x\Q)- ^-^}b.S,, ^*>7l % V S ^5L°fl tfltb 

^ ^^V-E.^. ^^-S- ^^*}7lS. tt4. 

<54 > £ 3-g- ^-21*1-^, ^ M^^li^ (11)^1 Tflole ^^(234')^, TlHS ^<g^- 

(224') ^ ^ 7 i<£^ ^n°]*\(270) ^^^Hl^i i^H^I ol^-^i^ 

^l ^ S^l^E^ 711 °1S 2^1 234) ^-:&4 ^4314^ ^-a- ^ 

flo.^, ojofl 44 ^^£7> ^£4^ 3* £ ^ 5U4. °lr ^l ^HH 

4=. ^a.sl M^l^^l 711 o]e #^K^ 2^1 234)^ H^^M 

i£2l^zz.44 4-§-*H 4 711 °1M #^1 ^- SEtt 

^£elizL5l-3l ^£1 tv^Hi cg^o. ^cf. zls]4 ^ ^a^h 14= pfls. 
^ ^44 ^ E^^^E^dl)^ TIMS ^^-(234')^- ^^*>7l ^tflAl 

IL^S) ^iL7> £4- ^ti^H 711 ©IS #^4°-S #Sl^e) 

^nVofl cfltV 44 ^ofl Sltfl ^iroi^i^.5., imsl^zLsl^ -g-^s] *VtH1 ^ 
<55> £ 4^ 1^4 ^13 43. ^bh m^^I^e-I ^2:4 S0N0S € £ 

^ l-fl^ *llS-3 M-El-vfl ^.o] ^£014. 

<56> £ 4# ^S*}^, ^4 ^13 ^aHHI 4^ ^-fl^MS ^s.el i^fe, S0N0S 
H ^4^4(111) f2t 5L^4. #4 S0N0S ^ 
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7}#*l-sH tifl^l^ #Jl ol^^ XI 1 ^3 ^#(410) £ X|2 ^r*l ^#(420)^ 

i^rf. zj- ^ ^#(410, 420)^ AA 0N0 ^23- 5£t=K # 7 1 S0N0S 

^sq-, XI l «2 XI 2 ^ ^^1^(11, III) ^£t^ 2-^- -gel^S 
^1 #51X1 7)^(400) #41 ^£4. #5i*fl 7l#(400)Sl ^^H^r ^ 

<*(402) ^ J=efl<?l <3<*(404)°1 o)z*s\s.^ «§^sH 5A^. ^ <3<3(402) £ 2= 

eflo] <3<*(404) A}°Hfe ^ 7flSl lr^# <83*. ^ XU <8 3(406)^ XI 2 

# <3<*j(408H $-3 €4. *IU Ir^l" ^^(406)^ S0N0S €(1)^ XU ^ 
S^^iBKlD^I «fl*l=M, Xl2 ^^(408)^ SONOS €(D4 Xl2 £ 

i» m€^l^(III)^ ^-g- <3«H Hfl^l^. XU lr£* ^(406)4 X12 
^^(408)^: ^ #Efl» I^IW. 

#71 SONOS €(D^ XI 1 ^(406) g X12 <^(408) ^Xl 

71^(400) M-^>7fl tifl^l^ XU ^ ^£i-(410), XMJ= ^^^-(432) ^ Xl2 

+ z\ ^^(420)^: ^^cf. Xll ^^-1 ^-§-(410)^:, XU £l^#(412), XI 1 
e eh #(414) ^ Xll *H1#(416)<=>1 ^V^^-S ^r^. p^MS, XI 2 

+ z\ ^Sl-(420)£ ( a*b X12 ^^#(422), XI 2 J=^fK424) ^ Xl2 *Hlf- 

(426) «1 £*Hi>.3. ^>^4. XU ^ ^2:#(410)^ XU ^ ^ 

(406)4 ^l^slTfl afl^lsl^, XI 2 ^3 ^£ir(420)£: Xl2 ^(408)4 
«fl*m^. TflolE ^^nv (4 32)^- Xll ^ ^2:1-(410)4 XI 2 ^ ^-2:«-(420)£l ^1 
^ xj-o. -7,)- ^d-. XU ^3 ^£-§-(410), XI 2 ^^1 ^2:1- (420) ^ XMS ^ 
<3^(432) 3Hxr fi^l- ^1°1S ^^-(442) ol ^SH, ^es- xiolE ^(442) $H 
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58> #7] *fll ^ S^I^EKII)^, <3<*(402)*1- XI 1 <S3(406) ^°1^ 

aV£Xl 71^(400) ^ *H XI 1 ^^^"(434) ^ XU Xl*]m *i<£^(434) 

$H XI 1 TIMS ^^-(444)* ^€4. WIS, #7] X12 ^ 

e^^eKIII)^, ^^(404)2f X12 ^# <^(408) #51*11 7W400) 

$H X|Z TflolB. ^^-(436) ^ X12 711 olS ^^(436) $H XI 2 

7Ho]e :&^-(446)-§: 3£#*H ^£4. 

:59> O]^- ^o], ^1-71 ^flS.^ i^, *>M-^1 ^1 ¥ 7fl^ Cj] E-) — -{§- 

^ ^ sHr^, n «°i xi i e^^(4m) *j xi 2 e^ 

^(424)^ zf £-e}£ ^ ^ 5(1 71 *fl^l4. <^7H XU E^(414)-g- 

i^fe alEf 2^ a] eg}, ^ji, ^2 S^^(424)^r 3L^Kr *>1^» ^ ti l^ 

5} ttcf. 4>7l -i:?]^^ ^7>1- ^SH^*}JL ^*Vtt 3J£. ^ 

#=-*Kf ^o] ^ s.^^ o.s. 01^^14^ ^ xl^^>Ji^, XU 

^AHHl 1;^^ ^2.5^ ^°a^}4. A o v 7l tjfls.sl 4i^>» i7l^ 

^ XI 1 ^HH 4€- °H2-3 ^ A o Vo Wl, ^ 

*HH ttj-^. l-^l^--^ o)l2-S| 4i7>a) ^-f F-N B^^(Flower-Nordheim tunneling)^ 7.> 

<eo> ^7} 1-?!^ ^}3.€\ m 3^ alsf S.S.ZL^}7] ^5flA^, X1°1E £ 

^-(442) ^ ii «8^(402W ^ 7.5V ^ 6,5V^ «H°li Si 7}^. «> 

o|o]a ^oj-o] 3_ 7 ]^ cflAl*|o} %o.S.*\ t±S. w>ol^^ ^SJH ^7>€ t^S. Si^Hr 
^o. x^^5>4. ^Efloj cg^(404)^ 3*1 €4. XI 2 ^ M^1^(III)7> -8: 

^-Efl7} 5]o| 0 > X12 E^]A E j (HI)2l XI 2 XME ^^-(446)^l£ ^ EL 
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7 ]9\ v\o]o]+ ^og-ol 0)7}^. <=>)$]- S^H, 42 <^(408)^ ZL$}91 

<3<*(404) A>olofl ^0} ?§^S\^, 41 ^^(406)2f X]2 ^(408) *H 

ofl^ ^3i^o]ji ^^01 ^7}- ^o]^. 0} *}t)H e)n Xl2 ^(408)-2- 

m <^(406)-a- °i^Hr °] ^mh^m 

^7}^ 13 #Efl 7 > $0] 41 E^f,(414) ^S. S^^Cf. °)$)r Q°] f ^ V] 

f- TflolS ^^-(442) ^ S-efl^l ^^(404)011 ^z]- 7 .5V ^ 6,5V^ $.<&-^ 91A 

i <?]7>m *r 54*}. ^ °<^(402)^ ^^1^4. ^1 1 ^ S^l^(II)^ 

£r ^-Bfl7]- trJ-eH ^1 A]^ H^^^EKII)^ *fll 7Ho]H ^^-(444)ofl£ 

«J5§ 3.71^ ti}oH>, 917}^. ^ <3 ^(402)4 ^1 1; 

<g<*(406) a}°H ^fl^o] <g^sH, ajji <^ (406)4 XI 2 ^(408) 

A}oloH^ ^31^0] ji ^sg^o] ^^)7> ^l-o^t}. °1 ^i^lofl 4*fl XI 1 Ir^-i- ^ 
(406).° ^2 ^^(408)^ ^ <X^Rr *d41: 0 l 7>^^J1, °1 4^°fl 

^ 13 A o v ^fl7> ^ <H *fl2 e^^(424) vflS. ^€4. 

<62> ^71 l"^^ X1S.S1 ifi-l- WjE^- ^S-^V7l X1°1M ^ 

(442) ^ =.31°] <3^(404H 44 1^ 3714 40)0^ ^<y-g- <y7>*!:4. 40] 

^(402)^8r ^^1^4. Xll >5d^ S ^I^EKII)^ &t±. , X)l 
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*}Bfl E^^iB] (11)^ T^e ^^-(444)<H1£ ^ 37l^ wHol^ ^o^o] o] 7 m 

<63> D }^MS *j)2.e) 41- -f^ hIH* ^sfl^fe, SSI- A) 

olM ^(442) ^ <3<*i(402H AA ^3 3.71^1 wH°l^ <?)7}-^4. °1 

^efl<?l <^^(404)-8: ^12 H^^^Eidll)^ #Efl7> S^o) *>r}. 

*fl2 ^ S^^^EKIII)^ *fl2 TflojE ^^-( 446 )o 1 l £ ^7)0} w>olo]^ 

< 64 > 5fe ^14 4*HH tc^ e^fl^^Ei ^sq- SONOS 4 ^ v 

DflS-el M-^ifl iL^ 

^ oil S. Si ^7>Sq- P>^7>X1S. ( SONOS €(D *U ^ *fl2 ^ S 

^7>5f ^5}JE1H_ ; Sj^>7l ^*H, ^<^t!r % V 2 ^-^1 cfl*> ^ 

< 66 > £ 51- %V ST 5}i3, *fll E^^^Bl(II)^ *fll TflolS ^^-(444' )^r, ^1 ?fl °] 

h ^<£^(434') AV«. ^ ^ ;g«£n| ^5)lolA^|(462) ^^HH 2-^ ^3flol^ ^-2:3. 
o]^^ oixij. *fli 7)}°]^ ^^-(444')^ ^-(wlH, *I13 ^HH 

^15.^ ^7}ofl afll ^ E^liElS] ;*fll TflolE ^(S. 4^1 444) ^ 

^o^t^r ^ <£ ^ ojo.^, o]ofl nl-e]- ^7>2^ ^^£7> %H V ^4^ ^ ^ 
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&4. ^ ^13 ^aHW tcf^ xflS-e) 4^44 *)U ^ S 314^43 711 

o]e 4 S1 444)* ^44 4*fl4^r ^<S*j 6.S £I2li^^ A >-B"*> 

o^o> ^5.3., 2fl 1 TflolS 4^4 # £E_E^Zl44 tMH ^"Sr ^4r4. 

^q. a. ^aHo)| *HS.el 4i44 ^-f , *fli 4^ i=^4^4(II)4 *U 

TflolE ^^-(444')* *§^44 4*H4 iS4^:z44 A>-g-^- ^Jl7} £4. 4 

Al^j Tflol^ ^-g- 3^4 #4^4^HI Cfltt 4^ 44 4*fl # 

#44:els ( iS.4^34 ^4 tMH ^4 &^4. 

67> 447>43. *fl2 4«} S 314^4(111)4 42 TflojE 4^(446' )£-, all 2 TflolE ^ 

<34(436') A o VJ f ^ ^12 444 ^ (464) ^4°114 ^ i4°14 ^2:5. o^o] 
4 $14. 44 41^ *112 TlHH ^q-( 4 46')^ ^-(w2H , 43 ^HH 4€- 
^ 42.^ S^"4 42 ^ H 314^44 2)12 TflolS 44 446) ^4 

44^4^ «S ^ 4ii4 , <>H 44 ^44 3 4 £7} ^4-44^ 33* 4 ^ 44 
oi^ ^3 ^ahhi 4^ l-fl^ *fls.4 ^1-4 ^12 4^1 H$4^44 42 Tins 

44 446)* ^444 4«fl4^r i£<£2\SL£. 5LM^^44 ^4* 4-§"444 
4JE.S, ^12 TIME ^^-o) 3. gc^ iH_eli:ZL44 ^44 43H1 4^* ^4. ^ 

siq- -g- 44<>lH 4^ oils. el ;£44 , >Hl2 4^1 e ^4^4(110^ 42 

TfloiE ^^■(446 1 )* ^444 4*114 M4^44 ^-^ 7> ^ ^ 

ofl TfloiM #^-g- ti5|o S l-^^el^-4^ 4tt 44 44 ^*cH 4*fl 4 

#445.3, 5££sl^el4 ^44 43H1 ^-8: 44 SHr4. 
<68> s 6a 44 £ 6d^r -g- ^4 4i ^4 ^14 4€r 1-4^ ^1-2-4 ^44 u o v 
^^47l 444 444 ^-4 ^-£1- 0 14. 
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^£ 6a » £*]&SL3, o]^o]^\ al^l 71^(200) *H ONO^" 

(210')* ^W-. 0NO^(210')^, &5.*K 71^(200) SHH , #3j-^°.S 

ol^^^ E^^^(211)3f, zJs^O-S o^o^fe S^f,(213)4, ^ 
a. ol^^m *}*H^(215)°1 M 2 !^ ^ «S *H 

c^l ofl >H , €\^%-(211)-& 7l^r(200)^r 1 ^(thermal oxidat ion)*l ^ °-5.*l ^ 

^ o^tf. ^ofl rej-^ ^-71 1 ^sl-^r, i4°lS5.3l (Nitrogen)^: 2.%$: &#7} , 
o|l^c|] N 2 0 7>i HLfe NO 7>i ^7HH ^« *r SUr^l, °1 3* Bi ^^#(211)^1 
^-Al^olEEj-olHCoxynitride)^-^ ol^o^t}-. ^ J=^(213) ^ *H1^(215)£ 
7^ S)-*}- 7}^ #3}-(LP-CVD; Low- Pressure Chemical Vapor Deposition) 1 ^ ^>-§-^V^ 

^-T-°fl bJ-sM ^ V7 1 SW(213)£ B^^^(211)^ tfl^: €^1- 

(nitridation) ^W<>-5L*1 %^ ^S. 91^. W 0NO^(210')* * 

ofl^, *>*|^(215) $H sfl^, cfl^tfl ISJ^lil?! 3fl^(600)^r ^tr4. 

o] 3fl^(600)^r, *Hl^(215)2l HJf £^#-8: gal, *H1^(215)3 M" 

o> q-^-oil £ 6bl- #7l iSell^Env 3fl^(600)* ^ 

2\ ^-g- n^SLS. o]^o]^\ El ^^#(212), ^Sr^l sfl^^-S 

ol^ol^l e^*(214), ^ 2fl€^-S. °1^<>1^ *H1#(216H ^V^iLS. 

^ ^«-(210)^8r ^^tr4. °H -8-71 ^ T t a*(210)<>l 3l*l*r*l ^ # 
5=*H 7^(200) 5.^ i^#€cf. ^71 iSell^iS^- 2fl^(600)* ^^tr 

^ofl, #51*11 71^(200)21 1 ^SH^o.jg.*| ^el^ ^Vsl-^-(220')^- ^ 

°1 ^el^ ^5r^-(220')^- S0N0S it^l t^e ^^-4 ^ S^l^E^ tH^I 
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e 140.3.^ 3}-g-t!r4. tr£ #7] ^V3H-(220') ^-°r # *r <1 

c?i> t^ofl £ 6c» 4isH-(220') ^ ^^1^(216) W 

o]e ^^--g- £^n]-o.S.A^ §3^^(230)^: ^^^4. °1 #5^e1^K230)£ 
CVD «^ A>-g-^-o.s.^| 3^ ^ 5£4. °a ^HHH, #Hl^^^^(230) ^-°r ^ 
*V CVD -^^Hl , 4ii 7>>i2l tfl^ 10% *ll S^^Kphosphine) 7}if ^^th^S. 

*1, lr^#^l i^is^i (Phosphorus )S £^§^£^- *H t^^l €^^^€- 
^4 4 ^ ^H^" 4M TflolEi ^-o]^ ^ aj^g. ^Al7l7l 

o^o} ^£1^(230) ^ofl ^ ^slA>olcnV(240)^r ^*r4. °1 

Ol=^-(240)AS^ -^&lA>olc (WSi )nV ) ^^A>olc (CoSi )nV E| BBr 

<72> cj-^-ojl £ 6d# ^S^, ^ ^^^H^^(240) $H IS^^Ii^ev sfl€(610) 

^^W. °1 i£efl^]^ D -l ^(610)^: ^*>7l ^§lH^r, ^3*>°1 
= ^(240) *H 3t£«fl^|iM5V|- ^*r^, -f-^ i££|4iZL£]3] ^^ofl 4§ 

H# ^ €^M" ^r s S^:4. °1 ^4 l£5l|xliEB| sflEi(6lO)^: *fll 7fl^ 

(621), *I12 7fl^(622) ^ *fl3 7fl^(623)« 5Hr4. *U 7fl^(621)^ «h£*ll 7}% 
(200) S] n^o^ ^#Al7l7l ^tb ^12 7fl^f(622)^r ^S. 

XI 7m(200)5l <%<*o) ^V%o]^ 3jL-g-.g- ^A]7l7l ^tr »13 7fl. 
^(623)^ «K£X1 71^(200)^1 Hello] <3<*H "V-i;^ i^l 7)71 ^ 53°) 
4. 4-5-011 #7l iSe1^1iE D -| 3fl^(610)-g- ^14 o}i3S *b ^ ^-1: *r3)SM 

XI I 7fl^-(621), Xl2 
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7 fl^^.(622) £ *fl3 7fl^(623)^l tfl-g-SHf- a>H^ 7]^-(200)^ S.^°] ^#3^ 
^j-Cf . O] J2f^6flA-l ^hs. »)oie ^(232) ^ ^ S^liElS] TflolE #^(234) °1 
^ ^£H, 4t7HS ^S* TflojE ^^-(232) S"HM TflolE 

(222)4 ^ TflolS 3^(234) *Pf4 TllojE ^^^-(224)^1 -tfJl 

<73> ^-71 i£Ell^iEH| 2j]^(610)^ ^T^ul, o] £ ^ 

£ 2<H1 «}<*)- ^ol, ti>£^ 71^(200) -^°fl «33(202), S.efl<y 

<3<3(204) * -1:^1- <83(206)-i: £^°fl 44^*1tt #5**1^, - 

efl<?l ^§^(204)4 ^sqfe ^ ti fl^ ^*Hr *r<8« *r 

< 74 > £ 7a £ 7c ^4 ^12 ^HH 

<75> ig*) £ 7a» %^*>^, £ 6a H 6c# t^s}^ ^^tt ^"i: ^^Ml <r 

tg*Vt}.. t^ofl p^i-^s =4* ^e)A>olH^-(240) $H i£efl7lilD]. 3fl^(700)^r 
^^W. °H imsfl^l^S.^ 2fl€(700)£, £ 6d°fl w}<4^r ^5.711, *lll 7fl^ 

^-(701) ^ *I12 711^(702)1- 3Hr4. 7fl^f(701)fe <£-£*ll 71^(200)^1 ii ^ 

nj-s-ol^ ^Al7]7l 3R> ^oIjl, ^2 7fl^(702)^r tiVS^l 71^(200)^ 

^ , -id^ S 31*1^4 ^ =ell<y <3<*H n>l-ol^ ic#Al^7l ^)tb 7 A°] 

4 d-^-ofl ol iSell^l^S^- 2fl€(700)* v\^3-S. ^ ^ t^^H, 
tiVH^l 71^(200)^1 ^ £<2t-§- ^#7-1^14. olsq- f-^1 71 SI; TflolS ^^-(232)4 
ZL *>^-4 TflolS ;g<£i2i-(222)£ *H3£4. ^4 f^'S I£Jfl7liE?l 

2fl^(700)* ^M^tb4. 
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<76> cB-ofl £ 7b* #2^, ^7) ^Hf- TflolS ^(232) £ °l£r ^ °> 

i£L(nl£A])# A}-g-*V o]4- ^og ^sgHrH , ^S-*fl 71^(200) <8 *H ^ 

<3<*(202) ^ <^(206)* ^ S^th -*7l °l£r ^o] f^LS)^ °1 

£ ^ n>i£Ll- all 7^4. ^^^ v (270' ^^^>i, 4*1 

(270*) $H ^ Tfloje ^q- ^^.g. 1-S^^e|^(234") 

<77> 4^-0)1 £ 7C# ^"2:*>^, ^4 ^<8*H ^ ^^A>ol^nV(240) 

i^#€ tfl*>*l 7b^l 234") g ^^(i 7b^ 270')^ <^t- 

aflTl #4. ZLei^ e ^fl^^Ei Tijoje ^<a^-(224')4 o] a^ (270)7> 

«Vg-<H*ljl, 711 °1H ^<£4(224')4 £9*^ ^n°]*\(270) $H ^ S3M^4^ ^ 
TflolE #^-(234' H n>l-^^4. ^71 E^xl^E^ ^tf 7fl°lJ= ^ ( 234 ' )£- 

^Sl>gE|^(S. 7b^l 234")^ %^ *3<?h£: «8^3£..3., 

ao) ^rt Tfl 0 ]e ^^-(234' ^ 5a4. 

<78> 4^-ofl £ 3^1 J£*l€ 44 ^^^1 °1£ D li3 D -} 3(|^(^£.*l)^r 

^oj ^33. ^5^1 71^(200)^ ^ ^^H H.^*! <3^(204) 

* ^Ml, ^-7] o)£- ^oj P}i3^ Sfliei-g- ^7l«}:4. =L$3. 44^*1^ 

#5**1 tt, ^^(204)4 wfl^l* %<%*}7) W ^-ir 

^ 214. 

<79> £ 8a ^fl*l £. 8d^r £r *(|3 ^HH 1:3 ^ ^12-21 i^}^ « 0 V 

^*>7l ^*><*| 44^ ^ ^£1" 0 14. 
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<so> ^ £ 8a# ^^^o.s. °1^-<H^ &S.*ft 71^(400) S.^. $H1 ONO^- 

(410')* ^tH=k ONO^UlO')^, «l£^l 71^(400) , #$-^°-S. 

ol^f-o^xr Ei ^^#(411)4, ^3^.2.3. o^o^fe £s} S aj*(4i 3 )^ ) UBIjL €3 
^ #5^°.5. ol^f-o^m *H1#(415H ^p^AS ^3] ^Sl-ojcf. <U ^A] 

<^HH, ^^#(411)£r «V£*ll 7l^r(400)^r 1 #£M^3*1 ^14. ^4- 

ofl 4^ a o V 7 } <g A>3Hr, 14 c] ^7l, ofl^cfl N 2 0 7>>i iE^r NO 7}^i 

£-^7HH ^ ol^cfl, ol ^ Ei^^^(411)ol ^-Aluj-o]E^ol^^-o.s. 

o^tf. ^S} S^^(413) ^ *HI^(415)£ LP-CVD^l- A>-g-*M ^-M 
nJ-eM ^-71 ^^^(413)^. E^3^(41lHI tfltb ^3- T^t^ %Q 

*k ^£ ^"71 0N(W410')-g- Mfe, *H1#(415) $H 4i2 D -} 3fl€, 

ofl^itfl ££Efl^liES]- 5)1^(800)* 0} ££E|7liE?l- 2fl^(800)-8r, #51 

^ #3 ol^£] £ ^- tifl^sH, ^ *}*j|^(4l5)S] S.^^ *Hlf^(415) 

<8i> cf^-oil £ 8b# ^-2:^, -8-71 IS^liS^ *l|€(800)-§- ^ ^ 

3" ^*H, 71^(400) #3l #3 oj^s)^ tifl*]£ *fll 

^Sl-(410) ^ *fl2 *M ^2,^.(420)^ ^ W. *fll ^ ^3:^(410)^, ^ 
& ^l-f-^^l *fll ^^^^(412), 3fl^o.S. ^l^-^^l *fll 

H^#(414), * >&3^ sflfiJLS. 0^0^ ^|i *>b|1#(416H 

*H2 ^ ^■S#(420)£ > sfl^^-S. °1-^<H^ ^12 

^#(422), sfl^o.^. ol^-c^^l >j|2 M^#(424), £ <*!;S^ 3fl€^S o]-f- 

*fl2 *H1^(426H ^>^-2.S. ^24. °H ^71 *)1 1 ^ *)]2 ^3 
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^■2:*(410, 420)#°1 sft*]^*} S>^r aV£3ll 71^(400) &^£r ^#^4. 

I£e|7lAEov sfl^KSOO)* ^e^tlr M , #51*11 7l#(400)2l 1 

?'o^ ^sKK430')# -*7l 1 3*fl afll 

^#(410)4 *fl2 *M ^S#(420) A>ol^ 71^(400) SH^- 

H ^^n|(432)o] ^Aj^tj-. ^-71 *3sm #s)-^(430')£r ¥ 7fl^ #q E^fl^l 

iElfSl Zj-Z^ ^ o]E ^o^^-O.^ ^--g-^. ^ ^-71 ^^■(430') 

# 1 M ^ *H1 41 # ^ <r 

<82> tf^-ofl 5E. 8c» Tfloje ^^^-(432), ^sl€- ^5KK430* ) , *f|l 

*H1#(416) «J ^2 *H1#(426) ^Hf 4H Tfl^lM #^-§- JE^^S^^l 

e|^(440)-g- ^ tb4. °1 l-^^^^^-(440)^r CVD A}-§-ig- _o S *] %<%*t *r Si 

4. H *JaHHH, #Bl^el^BV(440) ^^-i: 3tt CVD 4ii tflsf 

10% ^ll^^f- X^(phosphine) 7>i» ^tt^^l , 

(Phosphorus)5. H^sjS^- *H 5^3*1 ^ #Bl^^e^4 ci ££r H^-fr S 
£ ^ tbcf. Tflols e}o]s1 ^ 7^ 0 V# #41*17171 #3^^(440) 

^ ^BlA>ol = Bl-(450)# °] ^ ^5lA>olcnV(450)O.^^ EJ^^I 

^e)A}o]i=(WSi)^-, 3t£ ^BlAH^(CoSi)^ SE^r ^ BHr ^3 A >°1 H (TiSi )*M- A}-§- 

<83> cf-g-ofl £ 8d« ^-S^, ^ ^e)A>ol = ^(450) iflofl ll^l^iE?!- sfl^(810) 

-t- O] I£e]]7liEn| 3fl^(810)* ^^*>7l ^ ^ ^SlA>o] 

HSK450) 3H1 ££efl7]AE^ °1°1 A 1 5.£sli^.Bl^ ^ofl 4f 
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±% ^ ^*V4. o] ^14 44(810)-^ 7fl^ 

(821), ^12 7fl^-(822), ^13 7fl^-(823) % A)A 7fl^(824)» 3Hfr4. 4l Att 
(821)fe 4^(400)4 ^^H 3 -^^r-i- ii#444 4°1^, 42 

7fl^f(822)^r «KE*ll 714(400)4 afll ££# D J:*4€ ^M: 2^#444 4tb 

43 4^(823)^ 451*11 71^(400)^1 42 ^4 ^<H2 ^ 

#7>l7l7l ^H, zielJl ^14 711^(824)^ <£5l4 71^(400)^1 = 4*1 eg <*| o] 

s-o^ t#^l7l7l 44 ?Ht}. tf-g-ofl i£eflxliEPV sfl ^(810)* 44 

v}+3.3. 44 ^"4* *fll 7fl^f(821), 42 7fl^-(822), 43 4^-*f 

(823) 4 44 7fl^(824)4 tfl-g-S}^ 4514 714(400)^1 S^l-^l t#£l£^- 44- 
o] nf^ollAl ^Ml: 7fl o]e ^(442), afll 4^! e^^S) 41 44 S 44(444) ^ 
*fl2 B.44^44 42 7flolH ^^-( 446 )ol ^-J: £ii|£|T£H ^§444, p[^7Hi 

^1 4^ S^4^44 *fll TflolH ^^-(444) 4^4 *)U 711 °1S ^44(434)4 ^2 4 

£.314^4 42 7flolE 4^-(446) 44^ *fl2 TflolH ^o^nV( 436 )ol ^1 
#(410)4 42 ^4 ^S-§-(420)4 ^o.3.-»M £e|€4. 
<84> t^ofl 44 i£5ll7lilS| Sfl^(810)# 444^, -§"4^ ^l-Sr ^ ^4* ^ 

44, £ 4o11 2.4 € 44 ^4, ^£^1 44(400) ^ ^(402), = 314 

3(404), 41 ^3(406) ^ *fl2 4^(408)^ 1^44. H^^l 44 

44^ &&44, 4^M1 ^ ^3(402) 4 Heflol (244)4 444^ ^ «fl^d* 
<§^*Rr ^ &4. 

<85> £ 9a 44 £ 9cfe £ 44 4-E 1-31 ^4 "fl£Bl 4^44 4 

^■i- A ^^47l 444 444 £-91 ^£1-44. 
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<86> s. 9a» ^-S^, £ 8a ifl*l £ 8c# % v 2i*H #^711 

<>H l£i5l]^iE^ sfl€(900)£r, £ 8d°fl M-E}^ ti>^ cfe ^ f 7 flzp.j=L (901) g 
*fl2 7fl^(902)» ^Hr4. 7fl^-4(901)^ *U ^ M^^iEi ^ ii <^o] *Y 

4-^-* ^#^1^1 71 ^oli, ^12 7^^(902)^ X12 ^ M^^l^E-1 ^ JEL 

3fl€(900)^- ^ ^3" *^-§- ^r^M, ^51*11 71^(400)^ «JJjL S^l: 

^ ^#Al^lcf. ^1 ^H^- TflolH ^^-(440)4 n *l~*fS] 7Ho]E ^^nV(432)c 

t^W. ^"71 ^ f^E}^ iSEfl^l^^- 2fl^(900)* 

<87> t\-^d\] £. 9b ^- %V2-s>^, ^-71 ^(440) ^ £^ °l£r ^ol p]. 

^a.(4£Al)l- A}-g-^ o)£. ^oj ^-g- til-^1 71^(400) ^ofl XU 

<3^(406) £ *fl2 <3^(208)-§: AA . °l£r ^*cH 

^S.51^ 4^3.1- AA^A. ^JL €^°11 ^^^-(430")^- 

^<gB]- ( 43 0 ,.) o|o]| ^ ^ A ] 2 *m e^^l^E^ *fll ^ X| 2 71H S ^ <§^_g. ^ 

#^^&)3-^-(440")^r 

<88> l}-g-ofl £ 9c# #2^>£, ^Z]" ^ ^ElAVol = nV (450) 

±^ nfl^l 9b^l 440") ^ ^^(S. 9b^l 430")£l 

XlTRlt}. ^ e^^^e^ xn TjjolE ;g 1^(434 ')jz}. x]i ^<£*}- i3J)l 

°H(462)7> °>-ir^^lJI, X| 1 TlHE ^<g^(434')3l- afll ^<£^ i^H x\ (462) ^ofl^ 
*fll EiM^^ ^ Tflole ^^-(444' )°1 ^1:^^14. A&AAS- Xl2 

^ xl2 7flolM ^^^-(436* )4 X12 *£<£A ^^1^^(464)£ ^l-^^Jl, 
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42 Tflolm ^01^(436' )4 A]2 *d<£ v l ^^^1^(464) 3H1tt ^2 
A2 *q TflolM ^(446' H 3*1 ^IrcH^cf. #7l *fll £ *fl2 ^ S^l^S] 
^ u ^ 2 TflolE ^(444' , 446' §3^^(51 9b^ 440")^ ^ 

^ ^ ^^o. jg.^^ fg^jELS., £ ^2 ^ TflolS #^(444', 

446')^- *r 5d4. 

*V o]£ ^ ^ o. ^^.a) tij-H^l 71^(400)^ <8*H ^ «3 3(402) £ 

= eflo] cg^(404)^ ^^tt ^"71 o]4- ^og p}a H s| sfl^^- ^l^^cf. ZL5^ZL 

SL^l ##*1*>, <33(402) ^ J=3fl<?l ^^(404)4 ^ 

-MAHH1 ^3*1 ^3 7l#^ AH> ^oflA^ tg- ^0>oflAi ^f-Aj-o] 

7>^1 *H ^^oi 7 V¥#£ <33^ -31*1 <g 

3^ n ^^17> ^s. 91^. 

1> o]^o) J£x$6))X\2). £o] t ^ofl t}^ AjE« E ^^^21- S0N0S € ^« £tt 

l-SHfJ;^ ^asi ^> ^ ^ y o v lH 4s^, ^ m^l^^l ^^fl sonos iH 
A^ ssn^ ^H^: ^ Sl-^-^-S, 3^ sis. ^#-8- -f-^H y Hs. # 

TflolE ^q-ofl o]7>5l^ WH°1^ 37l» SS-ZL^AHl A>-g-£l^ ^^-^=# 

^ilH-S ^S-ZL^A] o] ^Al^ ^ ^-5-^, °H1 ^21- 
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- ^(embedded device) ^} 3* ^* ^ ^ SZ^Hr ^ 
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1] 

^§#£ #3.^ ir^i- 

^"71 ^ #71 -ir^# A>o]cl)A-l #7l ^ ^2:1-3]- ^^l 

£ 7flo]H ^o^BV; 

#7] ^ ^ #7l 7)1 ^<£nV °]d\] ^E-g. ^1 o]H 

#71 7Ho]E ^nj- ^ofl t^E #^g- i^jRr ^ ^ *Hr M 

^ ^11-2.^ i7>. 
2] 

#71 J=^^& «l£^i# #^^<?I 3* ^r^^-S- 1-^1^ °11SS1 db7>. 
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3] 

4] 

^1^1 5a<>H, 

5] 
6] 

AJ-71 ^ ^"71 ^Sl- TflolH ^ # 7 j ^ 

[3^*8- 7] 
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#7l TflojS #^8r #71 ^H^#°ll ^ Tfl^lM $ 

I^T 1 * 8] 

*K£*ll 7l^r; 

#71 #^- <8«H*1 #-£ o]^£li^- £ = 

#71 ^^Sf #7l JE.31<?1 <3<* A>olo) ^- 7 | 7 ]^-o] <gjg cg^ofl 

*1 #5L ^ #3 ©133 5^ ^#£)£l, #71 ii ^^ofl 7>^-7ll tifl^m #Bfl 

sl 2fli 1-^1- ^ #71 j=ell*l ^^^1 7>#7ll Bfl^m #Bflsl ^2 <8 

i » 

#7l afll #7l 2fl2 4 0 1^ #71 ti>S.^l 7l^r flolM 

#71 *m Si 3^ *fll ^^Hl WH^ISH , afll 41 

^ afll *HI^°1 £*>3 SL3. *lll ^ ^2:1-; 

#71 ^1 #71 ^12 ^1r# ^ #71 #51*11 7m # 

71 2fl2 91^ Q 42 <=m<>\) Hfl^lSl^, *112 E-l^fs *ll2 ^ 

^2 *H1^°1 ^1-^^.s. 2112 ^ ^st; 

#71 *fll ^2:1- ^ #71 2112 ^ ^Sl- 2.>ol^ ^ ^ ^ ofl Hfl 

*m 3 Ml- Til °ls. ^l^; 

#7l ^11 1 ^ #71 ?iMf- TllolM ^ #71 *1l2 ^^1 $H1 

711 °H 
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%7] ^ ^-71 afll ^"71 *V£*fl 71^- 3H1 Wfl 

A o V 7l *fll 7\]°]B. $H ^€ *U 7ti°m 

^-71 *fl2 1-^1- ^ ^ #7l J=efl°] A}ol^ Aj- 7 j tiV^^l 7l^r $H 

9] 

^71 *)]l ^ a o > 71 ^ 2 S^f^ Ul5L^ 3^ f^lo 

5. lr?l^ 4i7>. 

10] 

[^^J- 11] 

^7l TflojE ^cgnl-o) ^V 7 ] ^ 1 ^ ^2 ^ ^1^.4 
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i2] 

#7] afll ^ ^ ^Sf TflojH 3^0] ^ = ^ ^V 7 ] 

<3« ti 0 v^v ^ *fll i3)io]A-n- d\ 7-v}a>}±= ?A^r ^£-2- 

13] 

#7} TflojE ^-71 *fll ^H*HM1 ^tf ^o)E 

14] 

# 7 ] ^12 ^ ^Sf £ ^"71 tiSf- 711 o]E ^ ^71 ^2 

15] 

c 
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161 

«V£^ 7]%W *]^%- *§s£Sr afli *3<3^, 3^-8: 3tt tils 
^■71 all 2 *3<S^ $H *Hl ^ia D 4 3fl€^- ^*Kr #31; 

^-71 ^4 ^sStb ^1 ^"71 *fll o}iasf sfl€^r ^71^ #7fl; 

S^H^iB^ TlHS tg^.£ ifl^j. ^S^^ ^*Rr #31; 

3HH. ^ ^.g. 5L#^# ^*Rr #31; 
#7l 31 <H1 »12 3xfl^-i- ^*Hr #31; 

-#7} ^12 Dfiast sfl^-a- 4iai ^^i: ^r«8*H, ^7} #J£*11 

71^ *)U ^^Mlfe ^-71 ^ ^Ef TIME ^n}- cq^ ^E f TflolE 

^o] ^Sji, ^7} #51*11 71^ 7fl2 ^^^,H|b TflolM ^ 7)}°}!= *m 

°1 tb^sls.^- ^ #711; 

^-71 7\}2 D>^3.^ *ll7l<5Rr #741; ^ 

^-71 ^Hf- TflolS ^ AV 7 ] TflolE £=L6\] oje}o]sl£^- ,£--§- ^og 

*H ^"71 #51*11 7l^ S# ^ ^^H , ^ ^ 5Lefl# <^-t- ^ 

^*Hr #7411- ifs}^ M ^ "115121 i*}^ Tfl^ ^ . 
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Wtt 171 

4l6*M 91°]*}, 

18] 
19] 

7l^Hl B^^f^ *§^-|- 3R> *fll ^ ^£ 

^•71 *)12 ^1^1 1 p}^H d -| sfl^^ ^^Kr 

^■71 *ili 4^3.^- sfl^-g- ^ ^ ^4 ^*8*H E l u ^t, 

^2#^1 2l«fl tiJ-i^-H 7l^Hl TflolS ^ -g- ^ 

*V *fl3 *i<£^ $^*Hr #31; 
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#7i *)13 %<&^ ^ #7i ^ TflojE ^ ^-g- *fli sl^ 

^ ^^Hr #31; 

-8-71 *(|2 4iH D 4 4^-8: ^ v\±l3.S. *V ^ ^i: ^r*S*>°1 ^"71 
7]#£\ *fll ^^^oHl #7l <M ^# ^ ^J=S- TflolE ^<£n}- ^Hf TflolE 

#7l *fl2 4i3S} 5fl€* ^lT^Kr #7fl; 

#7i ^m-i- Tfl ^ ^ *ili ^ 

^-g: #7l 71^;^ S# <33 Ir^l" ^^-i: ^*Kr #31; 

#71 ^J=l- tIWIe ^ aV£^l 71^5] ii# £tt ^ 

m^^i^e^ Tins ^<g^- ^^.g. Tin ^<s^ ^#*Rr #3i; 

^ #31; 

#71 ^2 51 ^ ^ #71 *)l4 %<&^ cflU: ^ *r<8*M #7l ^ 

*| ^2:-§-°l $1*1$ #tfl « 0 H^ #7l ^E-g. 711 °1M *R i*H 0 H» $ 

^Sfrjl, #71 ^Ej" >i5(MAi#ofl ^ TflolE ^EflSl TflolE ^-g- ^#??Hr #7fl | 

#7l ^Ml- 711 °1S ^ ^ #71 TllolE ^ofl tiV£*ll 7l^ofl 

# ol^ #71 #£.*ll 7l^ 5.^ <^ ^^1 ii ^ ^ ^^1°J 

^#*Kr #31* i#*Hr ^ ^^-S. l-^^ ^3.5} dti^Sl TilS 
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[$^* 20] 

*1119*J-°fl 

21] 

*fll9^1 

^ £r*l^ ^5-5} 4i7>^ ^fli 
22] 

A}-g-<5H ^ tJflS.^ ^7>^ ^2: 

23] 

^ *H1^ ^tb ^12 ^>^o.s. ^*Rr ^1; 
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#7l $1 3flH^r #4 4i3S t> ^ ^*3*H #?1 «hE.*ll 7] 

#?1 41 *H*r *U *)U 5? *Hi £*>3-^ 

afll ^3 ^^#o] ^j^jl *>ji, #7l aVi^l #7l 42 <3 3 $Wfe 

*(|2 3^3*. 42 g 7fl2 ^l^ol ^>^o.S ^|2 *M 

^-71 #4 ^3 -a- #71 *u 4ia D 4 4^ 47}*}$= 

^2 E^i^fi] ^1 ^ 7fl2 TflolE X)3 ^<?!^ *g#*Kr 

#7] 7113 #71 Till ^ f£f £ #71 7112 ^2:1- ^|<=»fl 711 

0]E ^ Sg^jZf *fll ^ ^fl2 ^ E^^iBlSl Till * 7112 7llolE ^-1- 
£7i^ ^1; 

#7l 7112 afl^* ^Z* *}^£LS. ^ ^ *r^*H, #71 Till ^ 

31 ^-§--4 7j- 7 ] ^2 ^ ^-2:#<H1 ^1^1 ^Mf TflolS tb^aL, #7l 

1- TlH e ^^-oj <y <^ ol^^ #7l tiV^^ll 71^: X^Itt Till 7llolM 

^o^oV Tllol E xl^-ol ^ElS.S. ^ ( ZLSlJl #71 ^ES. TflolE £^-0} 4€r 

^ #3 0 13^ #71 ^r£^l 71^: 5.^4^- 7112 tA^e ^o*^ ^ ^ 2 t1H;e 
tl^sl^ sfrfe ^1; 
#71 7il2 p>^=l^ 3fl^^- Til 71^ #711; £ 
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#7} tmt- TflolH #7l afll TflolH £ # 7 1 7fl2 TflolE ^ofl <He}- 

o]£)5L^- o]£-^ ^<y*M #7l #£^1 71^- £# ^ , 31 1 

£r£^ A}2 <3<3 £ ^3l°J ^*Hr #31* if-*Kr ^-§r ^8-2. 

3. *m l-fl^ i^^l 3lS w o v ^. 

24] 

#71 7412 $H #7l #51*11 71^ Till <3<* *J 7112 <g<3* 3U ^ 

3.^ n^-§r %^*}^r #31; 

#7l Tfll p>^3.^ v\^3S. *V ^ ^-^^r ^r^*>^ #7l #51*11 7) 

^7} 71U <3<* ^Hfe Tfll Ei ^ ^ # , 71U £-5} ^ T^U ^HI^O] ^>^O.S 

31 1 *r*l ^^f^l #7l #51*11 71^ #71 7fl2 ^ ^ SHItt 

7)12 E^^#, 7112 ^ 7112 *>*H*°1 £*V3°-3. 7112 ^ ^at^l 

*}tt #31; 

#7l ^4 ^r*St!: ^°fl #7l 7fll D>ia^- sfl^ *l|7l*)-fe #31; 

*v 313 ^#*Hr #31; 

#71 7113 #71 Till ^ ^ #71 7112 *M ^at SHI S£t 31 

oiM ^ ^-g- ^ ^| 1 t^^^-o. #31; 

#71 Till 51 ^ofl X| 2 P>^3^ ^#*Rr #31; 
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afll ^"^Ml <*M ^A ^ES- TflojE ^^n| o^o] ^Ef jfl o] E ^ 

q-oi ^sis.^- #711; 

#71 ^Sf TflolE 3|.o. ofa aLtacq #7l #51X1 

^ <^^ofl ^ji ^ xi2 <m-& AA ^#*Rr #711; 

#7l ^Ef >flolE *}^- *J #£Xl 71^ ££^r XU ^ Xl2 ^ 

m^M^iq ui ^2 Tflois ^<gBi- xu «§^Hr #t!1; 

#7l Xl4 %<&A $H XU ^ Xl2 ^ E^^^E-lol ^fll ^ ^2 711 ojE ^ ^ 

W Xl2 5L#^ ^*Kr #711; 

#71 Xl2 51*1^- ^ #71 XH ^A^) tfl^ ^ y <H3 ^ ^^-i: ^r^^H #7l 
si- 7fl°ifi ^i^-si ^}-«Hl XU ^ Xl2 ^<£^- ^XH*1# AA #7l XU 

^ Xl2 ^A ^XH^HH XM^- ^gEflo] X| 2 TllolE ^^-o- z}-^ ^#*> 

^ #?11; ^ 

#71 ^E-g. Tfl °1M #7l X|l XH^ ^ #7l Xl2 711 °m *l^HI 

#^Xl 7l^oll -g-£^ ol^-g- ^<y^o^ AV 7 ] tiVi£^ 7 l^.o^ ^# ^ ^^^1 i 

Si ^>Sl XI 2: «o Vl ^. 

62-47 



1020020055003 #3 2002/12/20 

25] 



62-48 



1020020055003 



<H*>: 2002/12/20 



1] 




62-49 



1020020055003 



#^ <Q.x}: 2002/12/20 



[51 3] 

270 





62-50 



1020020055003 



2002/12/20 



[5L 4] 




62-51 




62-52 



1020020055003 



<*}*}: 2002/12/20 




62-53 



1020020055003 



#3 2002/12/20 




62-54 



1020020055003 



#^ ^*>: 2002/12/20 




62-55 



1020020055003 



2002/12/20 



[S. 8a] 

rh- 



4- 



oo 
o 
o 



oo 
o 
o 



o 
o 



cj cn 
o 



62-56 



1020020055003 



2002/12/20 




62-57 



1020020055003 



#^ <£x\: 2002/12/20 




62-58 



1020020055003 



#^ <H*>: 2002/12/20 




62-59 



1020020055003 



#^ 2002/12/20 



IS. 9a] 





62-60 



1020020055003 



#^ 2002/12/20 



9b] 



o 




O O O 



62-61 



1020020055003 



#3 <M: 2002/12/20 



[5- 9c] 




o 
o 



62-62 



